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Agenda	


•  9:00 to 9:15 Overview - Law	


•  9:15 to 9:45 Degradation Studies - Ren and Pearton	


•  9:45 to 10:20 Optical Testing - Gila and Abernathy	


•  10:20 to 10:45 Materials Characterization - Jones	


•  10:45 to 11:00 Break	


•  11:00 to 11:30 Noise and Degradation - Bosman	


•  11:30 to 12:00 Gate Current and Strain - Nishida and Thompson	


•  12:00 to 12:30 Simulation - Law	


•  12:30 to 1:00 Discussion, Feedback	



Presentations at:	


www.reliability.ece.ufl.edu	
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Precompetitive Engineering Scientific Research Focus	


•  Scientific Understanding of Materials Properties	


•  Understanding of Electrical Signatures	


•  Modeling / Simulation of Failure	



•  Black’s Equation Empirically Captured Aluminum 
Electromigration in 1969	



•  Subsequent work on	


–  Characterization of field, current density, temperature dependence	


–  Characterization of mechanical stress	


–  Characterization of grain size diffusion along grain boundaries	


–  Characterization of etch effects related to grain size	


–  Full 3-Dimensional Grain Models	



Recent Papers in 2008 and 2009 - 40 years of science based pubs	
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Understanding Device Degradation Physics	


Gate sinking"
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Develop new measurement 
technique using 1/f noise 
measurements to model defect 
energy level and spatial location 
within devices.  	



Predict piezo-electric strain 
induced failure mechanisms  by 
modeling	



Develop new techniques to study 
fundamental interfacial chemistry 
reactions as a function of 
temperature and electric field	
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Device and Material Flow	



Electrical	


Stress Testing	



Noise	



Devices	



DC Degradation	



Electrical	


Characterization	



Mechanical 
Stress	



Materials	
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Theory Flow	



Electromechanical	



Simulator	



Degradation	



Calibration	
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Scientific Approach	



FLOORS	



t=0, As Built	

 t>0, Degradation	
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Goals	


FLOORS	



Integrated Electrical, Thermal, Mechanical Simulation	



Material Reaction / Interdiffusion	


Driven by Field, Mechanics, Thermal	



Defect Location and Generation	


Driven by Field, Mechanics, Thermal	



Unify previous techniques and combine with FLOORS to gain 
 and applicability of physics of failure.	




